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ABSTRACT 
This paper describes an experiment undertaken to 
investigate intuitive interaction, particularly in older 
adults. Previous work has shown that intuitive interaction 
relies on past experience, and has also suggested that 
older people demonstrate less intuitive uses and slower 
times when completing set tasks with various devices. 
Similarly, this experiment showed that past experience 
with relevant products allowed people to use the 
interfaces of two different microwaves more quickly, 
although there were no significant differences between the 
different microwaves. It also revealed that certain aspects 
of cognitive decline related to aging, such as central 
executive function, have more impact on time, correct 
uses and intuitive uses than chronological age. 
Implications of these results and further work in this area 
are discussed. 
Categories and Subject Descriptors 
H5.2 [User Interfaces]: User Centered Design. 
General Terms 
Human Factors, Experimentation, Theory. 
Keywords 
Intuitive Interaction, intuitive use, prior experience, 
inclusive design, older people, ageing. 
1. INTRODUCTION 
Intuitive interaction is based on past experience, and is 
generally fast and non conscious [1, 2]. We have 
developed a method of using audiovisual data coding to 
determine whether uses of interface features by 
participants during an experiment are intuitive or not [3]. 
Our previous work has shown that prior experience is the 
vital component of intuitive interaction and that using 
familiar features in interfaces (cameras and remote 
controls) allows people to use them more quickly and 
more intuitively [4, 5].  
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Others have also reached similar conclusions [6-11], and 
intuitive interaction has become strongly linked with, and 
sometime synonymous to, prior experience in the 
literature. 
However, it has also been suggested that older people use 
complex products (cameras and universal remote 
controls) both more slowly and less intuitively, even when 
they claim to have equivalent level of prior experience [1, 
4]. Other researchers have also reported that prior 
experience allows people to use cars, cameras and 
microwaves more quickly and with less errors, but have 
found that older people use the interfaces more slowly and 
with more errors [1, 12, 13]. We are therefore leading a 
large project investigating intuitive interaction for older 
people. The overall aim of this project is to better 
understand the relationship between age and intuitive 
interaction with complex electronic devices, developing a 
picture of intuitive interaction in older people.  
Older people encounter a broad range of technologies in 
their daily lives. Many of them are keen to use new 
technologies [14, 15], but find complex devices difficult 
to use. Our research is aimed at finding ways to design 
interfaces that will allow older people to use them more 
intuitively. Technology is very dynamic, and it is likely 
that there will always be a disparity between the 
experience of older adults and the new devices of the day 
[15], which makes this research essential.  
2. EXPERIMENT DESIGN 
This paper reports results from an experiment with 
prototype microwave interfaces. The process of 
prototyping the interfaces for testing is discussed 
elsewhere [16], and full results of the experiment will be 
published at a later date. 
The purpose of this experiment was two-fold. Firstly, it 
was designed to investigate the differences in task 
performance times, intuitive uses, errors made and help 
received between three different age groups, younger, 
middle and older. Secondly, the experiment was intended 
to investigate possible differences between two different 
microwave interfaces, one designed by a group of 
postgraduate students using our tool for designing for 
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intuitive use [17], and the other a commercially available 
button-controlled interface. The focus of this paper is the 
differences between age groups. This was a matched 
subjects 2x3 experiment design (Table 1). Independent 
variables were age group and microwave interface and 
dependant variables were time, percentage of correct uses, 
and percentage correct and intuitive uses.  
2.1 Participants 
Participants were recruited from university staff and 
students, employees of local businesses, and the Probus 
club for retirees. There were 36 participants, 18 in each 
microwave group and 12 in each age group. Age groups 
were Younger (20-39), Middle (40-57) and Older (57+). 
Within each age group and microwave group, participants 
were matched for levels of education, gender and 
Technology Familiarity (TF). TF is a variable used in our 
previous research as a measure of prior experience. It is 
measured though a questionnaire, in which participants 
provide details of their experience with relevant products 
that use similar features to those they will encounter 
during the experiment. More exposure to, and knowledge 
of, the products in the questionnaire produces a higher TF 
score [2, 3, 5]. 
2.2 Apparatus and Measures 
TF was established through the technology familiarity 
questionnaire, which was used as part of the recruitment 
process. The TF score was used to match the groups so 
that people in each age group and microwave group had 
equivalent TF scores. 
The new and original interfaces were both prototyped. 
Since one of the microwaves was a student design and not 
a fully working model, both of the microwave interfaces 
were mocked-up to be used on a touchscreen, so that they 
would be equivalent to each other. Bonner & Van Schaik 
[18] followed a similar method – their participants were 
asked to evaluate a novel interface against an existing 
interface, both presented in the form of prototypes. 
Hall [19] found high-fidelity touchscreen prototypes to be 
effective, and our touchscreen prototypes were relatively 
high fidelity, although there were some differences 
between them and a real microwave, which created some 
challenges. Strategies were implemented to overcome 
these problems [16]. For example, a training interface and 
3D cardboard mock-ups were used to support participants 
in understanding and interacting with a partly 3D 
interface presented on a 2D screen. Figure 1 shows one of 
the microwave interfaces in use on the touchscreen.  
We devised a battery of computer-based tests to measure 
a range of Working Memory functions. Sustained 
attention was assessed using a vigilance task where 
participants viewed pairs of shapes displayed for 1s each 
and had to respond by button click whenever the pair 
consisted of identical shapes. 
Phonological Loop capacity was measured via a digit 
span task using a staircase procedure. Sketchpad capacity 
was measured using a Corsi Block task controlled by a 
staircase procedure. The capacity of the Central Executive 
to manipulate phonological and spatial information was 
measured using two transform tasks. In the phonological 
transform task, participants had to retain a 4 digit string in 
memory while moving each digit forward by a specified 
number of places. Similarly, in the visual transform task 
participants were required to retain a set of 4 locations 
spaced around a circle in memory whilst moving each 
location forward by a specified number of locations 
around the circle. Finally, participants hand-eye 
coordination in using the touch-screen was assessed in a 
task where a sequence of locations in a 10x10 grid on the 
screen were highlighted and they participant had to touch 
each highlighted location as rapidly as possible. 
In all but the two span tasks, both response speed and 
accuracy were recorded. Anxiety was measured using the 
STAI [20]. These tests were all undertaken using the 
touchscreen. We also used a Snellen reading chart to 
determine visual acuity. Raw values of these measures, 
rather than age adjusted values, were used. 
Time and correctness are important variables for 
measuring intuitive interaction, as intuitive interaction is 
assumed to be fast since it is generally correct and also it 
is a fast, non-conscious process that does not require 
reasoning [2]. Correctness and intuitiveness of feature 
uses were determined by a process which we have used 
successfully over the past several years. This process 
involves coding of audiovisual data of participants 
performing set tasks. A set of heuristics based on the 
literature is used to determine which feature uses are 
intuitive and correct [1, 3]. 
 
 
 
 
 
 
 
 
 
 
 
 
2.3 Procedure 
Situational variables were minimised as much as possible. 
All experiments took place in an air-conditioned 
laboratory which was configured in the same way for each 
  
Fig. 1. New microwave prototype in use on 
touchscreen 
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participant. Participants were first welcomed to the room 
and were given an information package and consent form 
to read and sign. They also did a simple eye test using the 
Snellen chart. Then all the equipment to be used and the 
tasks to be performed were explained clearly using a pre-
determined script. They were then talked through the 
tasks that they would be asked to perform and the 
researcher made sure they were clear about what they had 
to do before they commenced. The participants were 
given a scenario and asked to complete three tasks:  
The time is 12.30 and you have a pre-prepared 500g 
frozen burger which you want to eat for lunch. You are 
going to prepare it using the microwave. 
 Put burger into the microwave. Defrost it. 
 The burger needs to “stand” for 2 minutes and 30 
seconds after defrosting. Set the kitchen timer so that 
the microwave times this standing time (without 
cooking). 
 Now you are ready to cook your meal. Cook at 
medium power for 3 minutes and 30 seconds. Then 
remove the burger to eat it. 
Participants delivered concurrent protocol (think aloud 
method) while they performed the tasks. Immediately 
after they finished, participants were interviewed to gauge 
their level of familiarity with each of the microwave 
features they had used, and to get their subjective 
feedback on the difficulty of each task. Finally they were 
asked to undertake the battery of tests.  
3. RESULTS 
Results of a multiple regression analysis (Table 2) showed 
that central executive function (as measured by reaction 
time and accuracy on a phonological transform test) had 
the most impact on time to complete tasks. The next most 
important variable was TF, followed by hits on an 
attention task (Fig. 2). Percentage of correct and intuitive 
uses was impacted most by TF, and also by attention 
accuracy (another central executive function). Percentage 
of correct uses was most related to Central Executive 
function (phonological transform accuracy), followed by 
TF. Age itself does not appear as one of the important 
variables in the regression, but central executive function 
is very much related to age, generally declining as age 
increases. 
4. DISCUSSION AND CONCLUSION 
These results further confirm that TF is an important 
factor in fast, accurate and intuitive use of an interface, as 
we have found previously [1]. They also suggest that a 
specific component of age-related cognitive decline 
(central executive function) is more important in speed, 
accuracy and intuitiveness of using the interfaces than age 
per se, supporting the theory that older people are an 
extremely diverse group and that Technology Familiarity 
 
Table 2 Results of multiple regression analysis 
 
 
 
and specific cognitive abilities are more relevant than 
chronological age. Finally, it is interesting that higher 
anxiety increased speed but not accuracy measures. This 
suggests that more anxious people got through the task 
more quickly, but made more mistakes along the way.  
r2 Independent 
variables 
Unstandardised 
Coefficients 
Standardised 
Coefficients 
t Sig. B Std. Error Beta 
Dependant variable: Time to complete tasks 
 (Constant) 935.776 223.235  4.192 .000 
.559 Phonological 
transform RT 
.016 .003 .550 4.838 .000 
.674 Phonological 
transform 
accuracy 
-10.354 5.349 -.203 -1.935 .065 
.731 TF -8.715 3.398 -.292 -2.565 .017 
.777 Attention hit -10.990 4.912 -.233 -2.237 .035 
Dependant variable: Percentage intuitive correct uses 
 (Constant) -44.277 16.552  -2.675 .013 
.556 Attention 
accuracy 
13.805 3.470 .513 3.978 .000 
.725 TF 1.237 .311 .513 3.973 .001 
Dependant variable: Percentage correct uses 
 (Constant) -46.648 22.242  -2.097 .046 
.377 Phonological 
transform 
accuracy 
2.543 .683 .521 3.722 .001 
.521 TF 1.115 .399 .390 2.790 .010 
Fig. 2. Time to complete tasks by TF and transform 
task reaction time, also showing age group 
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Prior experience is important for older adults interacting 
with new technologies, and is known to affect their 
performance [15, 21]. However, there is currently no firm 
understanding of the experience of older people with 
various technologies, and how that experience relates to 
their use of new things. There are also no established 
methods by which designers can acquire that kind of 
information. Our project is intended to address these 
deficiencies.  
This experiment has shown that aspects of ageing such as 
central executive function, and level of prior experience 
(TF) both have an important effect on time to complete 
tasks, correctness and intuitiveness of uses on both the 
microwave interfaces, with TF having an effect on all of 
the Dependant Variables. This result accords with our 
previous findings [1, 4, 5], and with other researchers [12, 
13] who found that cognitive capabilities related to 
ageing, and prior experience, were both influential on 
time to complete tasks and errors made. 
This research suggests that a complex mix of abilities and 
experience rather than simple chronological age is the 
most important factor that affects how older people use 
new interfaces. Designing interfaces suitable for older 
people will therefore involve balancing various aspects, 
such as users’ previous experience as well as cognitive 
abilities which are related to ageing. Our work is 
continuing in order to establish ways in which this can be 
done effectively.  
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